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Clinical Study of the Cervical Intra-discal Pressure 
HIROTSUGU ODA 
From the Department of Orthopaedic Surgery, Yamaguchi University School of '.¥ledicine 
(Director: Prof, Dr, SusuMu HATTORI) 
（、ervicalintradiscal pressures were measured in 83 discs of 51 patients with a needle type 
semi-conductor pressure transducer MPN-3, The discs wereぞlassifiedinto 4 groups, that is, 
15 discs in normal, 16 in slight, 36 in moderate and 10 in severe degenerated disc 
In normal discs the pressure indicated 3,17土0,59kg/cm 2 in supine position, ¥">1ith sitting 
position, the pressure went up indicating 4Al土Q,79kg/cm2 in neutral, 5,9土Llkg/cm2 in fiexion, 
9,3土L62kg/cm2 in extension, 3,9土Q,88kg/cm2 in right lateral bending, 5,3土L08kg/cm2 in 
le丘lateralbending, 3,95土Q,89kg/cm2 in right rotation and 5,22土L08kg/cm2 in le丘rotation,
As degeneration of the discs progr巴ssed,the intradiscal pressure decreased, The pattern of 
changes of the pressures in fiexion-neutral-extension position varied in the degenerated discs、
and most of the pattern were extension>neutral>fiexion or fiexion>neutral>extension, 
Author also measured intradiscal pressure when cervical traction with head halter traction 
was applied, 
In normal discs (6 discs) the pressure went down as the weight of traction increased and rate 
of decrease in the pressure was larger in O→6 kg, When 10 kg of weight of traction was applied, 
the pressure indicated 43% of that of pretraction in normal discs and showed "Zero" in most 
degenerated discs in supine position, 
The pressure went up as the weight of traction decreased, and were much more increased in 
4 kg→0, ・when weight was al removed, intradiscal pressure recovでred85,7% of that of pre市
traction in normal discs, 73.7% in degenerated discs in supine position. 
In sitting position, tendency of increasing or decreasing of intradiscal pressure wa' the same 
as that of supine position, and when 10 kg of weight of traction was applied, the pressure indicated 
Key words: Intervertebral disc, Intradiscal pressure, Cervical spine, Sr’mi-conductor pressure transducer. （冶rvical
halter traction. 
索引語：椎間板，推間板内圧，頚椎，半導体圧力変換器，類推牽引．
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56.5% of that of pretraction in normal discs, 33% in degenerated discs. 
When weight was all removed‘intradiscal pressure recovered 89% of that of pretraction in 

























































Key, 1857年 Virchow,1858年 Luschkaらは椎間板の
後方突出や脱出を報告， 1928年 Schmorl67）は広汎な病
理解剖学的研究を， 1934年 1iixter & Barr40）は，後方




















































































































Table 1. Level of the disc measured 






















Table 2. Materials 
cervical spondylot1c 25 cases 39 discs myelopathy 
仁川r、a~~ul；~~~~otic 8 13 
cervical disc herniation 6 12 
trauπla 7 14 
spinal tumor etc. 5 5 













C: semi-conductor pressure transducn 
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Temperature 
Senstしility-temperaturecharacteristic of 




A: P type gauge 
R: N type gauge 
C: diaphram 
D: epoxy resin 
E: inner tu be 
F: wires 


























は， 零点移動温度特性が l°Cあたり fulscaleの0.15
%に補償されている．
































Pressure/output voltage characteristic of 
this pressure transducer 




Fi邑5. I¥ easurement of cervical intradiscal pre-











l kgごとに漸増し， さらに lOkgより lkgごとに重
錘を漸減し，その聞の推間板内圧を測定した．ついで，
透視台を垂直とし（Fig.7），水平牽引と同様に lOkg

















Fig. 6. ¥I easurement of cer、iralintradiscal pressure on horiwntal hαlter traction 
(neutral m 只upmel川、1ti川 J)
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Fi~. 7. Measurement of cervical intradiscal pressure 
























才ーまで， 平均28.7才で， 測定椎間高位は Cs_oが6例
と最も多く，（、＇－＂・ c.＿， が各4例とこれにつぐ．
椎間板内圧の、f均値は（Table3), 
背臥位中間位 3.17土0.59 kg/cm2 
坐位中間位 4.41土0.79 kg/cm2 
前屈位 5.9土1.1kg/cm2 
後屈位 9. 28± 1. 62 kg/cm2 





C5 6 slightly degenerated 
C6 7 normal 
Fig. 8. Discography (HIRAI 1 
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Table 3. Normal intradiscal pressure 
(kg/cm2) 
Sitting posit. 
1 1 Supine posit. 
age eve neutral 日 rt. lat. 
lt. lat. rt ' It. 
neutral exion extension bending I Lending rotation rotation 
Tanaka 36 : Ca_• I 3. 6 5. 3 1 7. 0 9. 0 2. 4 I 5. 6
 3. 5 5 6 
Takagi 28 （し. I 4. 0 5. 5 I 6. 8 8. 3 3. 8 6. 0 I 3. 8 I 6.4 
Takamatsu 29 ¥ / ; 3. 4 5. 7 6. 4 
9.1 
Yoshitomi 56 I / I 2.7 3.5 3.8 i 7.7 , 4.0 5.6 2.1 5.6 
Yamauchi 16 / l 3.9 5.2 i 7.3 1
3.3 4.3 5.9 5.9 5.1 
Kawakami 29 Cs-• 3. 0 4.1 5. 3 9. 0 4. 5
 6. 8 3. 4 6.4 
Tanaka 27 / 3.2 4.4 i 7.0 ・ 12.1 ! 4.4 4.1 3.
8 4.4 
Yokota 22 / 2. 5 3. 5 4. 5 
9. 4 4. 4 1 6. 2 3. 5 5. O 
Nishimura 36 / 3. 2 4. 7 : 6. 5 
9. 5 1 4. 5 ' 6. O 4. 2 6.1 
Yamauchi 16 庁 2.8 3. 2 ! 5.1 i 8. 7 I 3.1 I 3. 8 3. 3 4. 5 
Gotoh 16 / 2. 3 3. 8 5. 1 
7. 1 2. 7 4. 3 4. 1 3. 4 
Akimoto 56 Cs_, 2.4 3.7 5.0 i 
9.5 3.8 3.8 3.8 3.8 
Hirai 20 I 庁 2.8 4.1 7. 3 
9. 7 5. 7 6. 5 : 4. 4 ! 6. 3 
Kurashige 27 I / 3. 9 4. 8 5. 9 i 9. 4 5. 2
 6. 6 
Gotoh 16 ：庁 3.9 4. 7 . 5. 9 ' 7. 4 i 3. 4 4. 3 4. 3 3. 9 
average 3 17土059 ' 4.4i 5. 9 ' 9 3
土1d 3. 9 . 5. 3 i 3.95ー： 5.2今
_ :・ ~. ±~ . 79 土1.1 ・・ 1 土0.88 土1.08 土0.89： 土1.08 
左側屈位 5. 3 ± 1.08 kg/cm2 
右回旋位 3. 95±0. 89 kg/cm2 






























extension > flex1on > neutral 
Neutral Neutral 
Fig. 9. Normal intradiscal pressure (VAMA t’CHI C5-6) 
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Table 4. Intradiscal pressure in slightly degenerated discs 
103 














































































































































































































背臥位中間位 2.03土0.57 kg/cm2 
坐位中間位 3.16±0. 7 kg/cm2 
前屈位 2.2土1.7 kg/cm2 
後屈位 4.51土1.54 kg/cm2 
右側屈 1. 67土1.0 kg/cm2 
左側屈 3.03土1.74 kg/cm包
右 回旋 2.83土1.59 kg/cm2 




















































extension > neutral > flex1on 
Fig. 10. Intradiscal pressure in slightly degenerated disc (:¥'0:¥ll'RA ('3 41 










Fig. 11. Intradiscal pressure in moderately degenerated disc (TANAKA C5 6¥ 
29症例.36椎間板で男性19症例24椎間板，女性10症 土1.lkg/cm2，後屈位0.8土0.5kg/cm2であり，後屈
例， 12椎間板で，年令は28才から60才まで，平均45.9 位＞中間位＞前屈位の patternの椎間板内圧は，坐位
才，測定縫間高位は｛‘5-6が最も多く17例，ついでCι7 中間位2.02土0.57kg/cm2，前屈位0.72±0.67kg/cm2, 
10例， Cι59例であった． 後屈位3.01土0.93kg/cm2と明らかに2つの pattern
中等度変性椎間板内圧の平均値は（Fig.11). を認める（Fig.12）が， 平均すれば平坦な圧変動を示







左回旋 2.34土1.22 kg/cm2 の減少，ムコ多機体の著明な減少を認めるものを高度
で，軽度変性よりさらに椎間板内圧は低下し，平均値 変性椎間板とした．
では，前・後屈位の変動域も著明に低下しているが，と 10症例， 10椎間板で， 男性9例，女性1例，年令は
れは前・後屈運動時の椎間板内圧の patternが，中等 42才から65才まで，平均51.6才で測定椎間板高位Ii.







坐位中間位 2 土0.7 kg/cm2 
前屈位 2.16士1.59 kg/cm• 
後屈位 1. 85土1.45 kg/cm2 
右側屈 1.12土1.18kg/cm2 
左側屈 1. 79土1.44 kg/cm2 
右回旋 1. 54±1. 04 kg/cm2 
Table 5. Pattern of intradiscal pressure and disc degeneration 
normal slight mod~rak 
discs disc discs 
extension)flexion)neutral 15 2 3 
extension)neutral)flcxion 11 12 
日cxion)extension )ncu t ral 3 
flexion)neutral)cxtension 2 14 
neutral)extension)flexion 1 2 
ncutral)flexion)extension 2 
flexion 11putralノ＇xtens1on























extension >neutra I 
S_l_lpi1 : Sj_t口1















































































Intradiscal pressure in herniated disc (27 years old male. Tana！姐）
Intradiscal pressure was showed negative pressure at flexion 
Fig. 13. 


















































































































































Intradiscal pressure in horizontal halter traction Table 6. 
107 類推椎間板内圧測定Iζ関する臨床的研究
kg/c品
ム＼未 s. 壬~~upine position 
ヱ：－ ，~ in slightly and moderately 





??。? normal discs 3 
2 ? 『 ?
? ? ?
『 。
kg 10 9 8 7 4 5 6 
Weight 
3 2 。
In degenerated discs the intradiscal pressure went down more and sometimes 
showed “Zero”when 10 kg of weight was applied 
Rate of decrease in the pressure of the normal discs was larger in 0 kg→6kg 
Fig. 14. 
認め， lOkg牽引時には， 6椎間板までが＂ 0＂の椎間



























normal discs ! slightly & moderately degenerated discs 
、eight weight weight ! weight 
mcreasing decreasing ! increasing decreasing 
4. 6 ± 0.19 4.1 ± o. 26 ! 3. 3土 0.36 i 2.8土 0.35
4.2土 o.22 I 3. 6 ± o.is ' 3. o土 o.41 I 2. 2士0.34
4.0土 0.1 i 3. 3土 0.14 I 2. 7士 o.44 I i. s土 0.37
3. 7土 0.16 i 3. 0土 o.n i 2. s ± a.48 I i. s土 0.35
3.4土 o.1s I 2. s ± o.og I 2. 2土 0.47 i 1.4土 0.3
3.2土 0.11 : 2. 8土 o.09 I 1. 9土 o.43 ! 1. 3土 0.29
3. o ± 0.1 I 2. 7土 0.07 I 1. 6土 0.33 I 1. 2 ± 0.3 
2.9土 o.08 I 2. 7土 o.06 I 1. 4土 0.31 ! 1. 2土 0.31
2.8土 0.01 I 2.6土 0.04 : 1. 3 ± o.3 : 1. 2土 0.31
2. 7土 0.05 I 2.6土 0.04 1. 2土 o.3 I 1. 2 ± o.31 



















1n slightly and moderately degenerated discs 
kg 
Intradiscal pressure went down as the weight of traction increased 
Rate of decrease was larger in 0 kg→6kg 


















































3.3土0.36kg/cm2,5kg ’•,{o' ij¥ l.1j1. 9土0.43 kg/cm2, 6 kg 

















kg 3 4 5 
Weight 
Intradiscal pressure in vertical halter traction (Normal discs) 
Intradiscal pressure were much more increased in 4 kg→Okg 
and when weight was al removed, intradiscal pressure was 
recovered 89°,, of that of pretarction 

































た．まず， Naylor& Smare•si にはじまり， Nachem­
son43l,本邦では，水野41），奥島61），有田町等により，
種々の方法で試みられてきた． しかし， Naylor & 
Smare叫の mercurymanometerは生体での測定には










Fig. 17. '.¥o influence of the needles in movement of cervical spine 






























Supine ! Sitting 
Position 1 Position 
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Fig. 18. Intradiscal pressure of normal and degenerated discs 
背臥位中間位を25とすると，立位100，坐位140，立位 をとるようになり，なかでも，前屈＞中間位＞後屈，
前屈位150，と各々背臥位中間位の4倍＇ 5.6倍， 6倍 か，後屈＞中間位＞前屈の patternをとるものが多く
と椎間板内圧が上昇すると述べている． なる．
また，杉浦69)（；）：，、変化なし又は軽度変性を示すも 乙の変性椎間板における推間板内圧の変動 pattern
の”の群で，立位で， La-4 10. 2土1.9 kg/cm2, L4-5 の異なる原因について，髄核の運動との関係において
10.6土2.Okg/cm2，前屈では， La-417.3±2.lkg/cm2, 調査した．
L•-• 17. 9±2. 9kg/cm2 ， 後屈では， La-• 13. 9土4.4kg/ 平林21）は，椎間板造影により正常の髄核運動を解明
cm2, Lι5 13. 4土 2.4kg/cm2 で， La-•, L,_sともに立 したすなわち，髄核は，栓間板造影の側面像ICて，
位は背臥位中間位の約4.3倍，前屈では約7.2倍，後屈 正中よりやや後方lと偏して存在し，前屈時lζ上位椎体
では約5.8倍と，著者の計測した正常頚椎椎間板内圧 の前方への傾斜とわずかな「ずれ」とにより，髄核前
の坐位中間位4.41土0.79 kg/cm2 （背臥位中間位の1.4 部が扇平となり，髄核が後方へ変位し，後屈時には逆に
倍），前屈では5.9土1.1kg/cm2 （同1.9倍），後屈では 前方へ変位する.(Fig.19＼.この時の回転の中心は，椎












p.tl'rnも椎間板の変性が進むにつれ，種々の pattern 推間板内庄の変動 patternと比較してみると，前方変
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extension)ftexion)neutral I 2 discs 
extension)neutral)ftexion 13 
ftexion )extension )neutral 








ante口ordisplacement of the nucleus posterior displacement of the nucleus 
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